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(57) ABSTRACT 

The disclosure provides a system and method for providing 
a service in a packet-switched network at a selected Quality 
of Service (QoS) level. The method includes receiving a 
request for a service from a customer gateway at server 
connected to the packet-switched network; correlating the 
requested service to available network resources; and 
enabling the network to provide the requested service based 
on a result of the correlation. 
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METHOD FOR PROVIDING 
QUALITY-OF-SERVICE BASED SERVICES IN A 

PACKET NETWORK 

BACKGROUND OF THE DISCLOSURE 

0001) 1. Field of the Disclosure 
0002 The present disclosure relates to the field packet 
switched networks. 

0003 2. Description of the Related Art 
0004 Packet-switched networks, such as Digital Sub 
scriber Loop (DSL) networks, are used by service providers 
to provide a variety of services, such as Internet access, 
Voice over Internet Protocol (VoIP), Internet Protocol Tele 
vision (IPTV), Video on Demand (VoID), etc. Often, service 
level agreements (SLAs) are made that specify quality of 
service (QoS) levels for the various services provided to the 
customers. The specified QoS levels or the service levels set 
by the service provider may be different for different ser 
vices. For example, the QoS level for a voice service, such 
as VoIP may be higher than the QoS level for a data service, 
Such as the access to the Internet. 

0005. The ability to meet specific QoS level of a service 
depends upon a number of factors, such as the current load 
on the network and the capacity and condition of the various 
network elements, such as servers, routers, Switches, the 
transport links that link the various network elements to the 
customer premise equipment (CPE). In many situations, the 
network may not be able to provide the requested services at 
the selected or desired QoS levels to all customers. If the 
network is overloaded, the quality of service may fall below 
an acceptable level for all the customers being serviced by 
the associated network. In some instances, such an approach 
may be acceptable for data traffic, such as Internet traffic, 
where in the long term the QoS levels are met and the effect 
in the short term can be tolerated, but not for the voice 
service. 

0006 Quality of service mechanisms have been imple 
mented in routers and switches in an effort to provide 
differentiated services in packet-switched networks. These 
mechanisms generally operate by differentiating the data 
packets (“packets') as they arrive at the router or switch, 
separating the packets into queues for each type of service, 
and then servicing each queue with a different priority to 
provide the desired service at a QoS level. These QoS 
mechanisms alone do not tend to control or police the access 
to the network and leave the network susceptible to over 
loading by a convergence of too many customers. Using a 
Video service as an example, as the number of video service 
requests grows, even with a queuing scheme on video 
servers, the routers and Switches can be overloaded, thus 
degrading the QoS level for all of the customers. Thus, there 
is a need for an efficient system and method for managing 
the traffic on a network so as to maintain the QoS at selected 
levels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 For detailed understanding of the present disclo 
sure, references should be made to the following detailed 
description of an exemplary embodiment, taken in conjunc 
tion with the accompanying drawings, in which like ele 
ments have been given like numerals: 
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0008 FIG. 1 illustrates exemplary network architecture 
that may be used to provide services to a customer according 
to one embodiment; 

0009 FIG. 2 illustrates one aspect of the present disclo 
Sure in which a customer requests a service over the network 
in FIG. 1; 

0010 FIG. 3 illustrates an exemplary connection that 
may be established upon providing access to the customer 
from a QoS Server; 

0011 FIG. 4 illustrates a diagram of an exemplary QoS 
server according to one embodiment of the present disclo 
Sure; 

0012 FIG. 5 illustrates a flowchart describing an aspect 
of the disclosure in which the QoS Server responds to a 
request for a service from a customer, and 
0013 FIG. 6 is a diagrammatic representation of a 
machine in the form of a computer system within which a set 
of instructions, when executed, may cause the machine to 
perform any one or more of the methodologies discussed 
herein. 

DETAILED DESCRIPTION OF THE 
DISCLOSURE 

0014. In view of the above, the present disclosure 
through one or more of its various aspects and/or embodi 
ments is presented to provide one or more advantages, such 
as those noted below. 

0015 The present disclosure provides a system and 
method for managing traffic on a packet-switched network. 
In one aspect, the system controls customer access to the 
network So as to provide the requested services at selected 
QoS levels. In one aspect, the request for a service from a 
customer is routed to a server referred to herein as a Quality 
of Service (QoS) server that determines whether the network 
resources are available to provide the requested service at a 
selected QoS level, and provides the customer an access to 
the network if the network resources are available. In 
another aspect, the system notifies the customer if the access 
to the requested network service is denied. 

0016. In one aspect, the QoS server determines an overall 
load on the network to determine the network availability. In 
another aspect, the QoS server correlates the requested 
service to the available network resources. The requested 
service may be characterized by a QoS profile having one or 
more parameters, and each network element may be char 
acterized by the value of one or more network metrics. The 
requested service may be correlated to the available network 
resources by comparing at least one parameter of the QoS 
profile of the requested service to a value of at least one 
metric of a network element. Network resources may be 
checked for availability by obtaining at least one value of a 
metric of a network element upon receiving a service 
request. Alternatively, network resources may be tracked by 
periodically or continuously updating values of the metrics 
stored in a database accessible to the QoS server. Updating 
may be done by any server, including the QoS server. In one 
aspect, the decision whether to allow the requested service 
may be performed based on a correlation of the requested 
service with network elements at one of a front-end, middle, 
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and a back-end of the network. The decision maybe made on 
whether a metric meets a selected criterion. 

0017. The present disclosure further provides a system 
for enforcing a policy for the delivery of a broadband 
service. The system includes a packet-switched network for 
delivering a broadband service to a customer and a Quality 
of Service (QoS) server connected to the packet-switched 
network for monitoring a value of a pre-defined metric of the 
packet-switched network. The QoS server includes a data 
base for storing real-time values of metrics of the packet 
Switched network, a processor, and a computer-readable 
medium that contains a set of instructions operative to cause 
a computer to execute a method. The set of instructions 
describes a method that includes: receiving a request for a 
service; correlating the requested service to available net 
work resources; and making a decision to provide the access 
to the requested service based on a correlation result. The 
requested service may be correlated to available network 
resources by comparing at least one parameter of a QoS 
profile of the requested service to the value of at least one 
metric of a network element. A further set of instructions 
enables obtaining a value of at least one metric of a network 
element upon receiving a service request. A further set of 
instructions enables tracking available network resources by 
continuously updating a value of a metric stored in a 
database at the QoS server. The value of the metric may be 
updated in accordance with a change in the state of the 
network administered by the QoS server. In one aspect of the 
disclosure, the computer-readable medium of the QoS server 
further includes a set of instructions for performing a 
decision based on correlation of the requested service with 
an element at one of a front-end, middle, and a back-end of 
the private network. The QoS server typically notifies the 
customer of the decision. 

0018 FIG. 1 illustrates an exemplary system or network 
architecture 100 that may be used to provide the services to 
customers. The network 100 includes a service provider 
packet-switched network 104 that is adapted to provide the 
packet-switched services, such as the internet access, VoIP 
IPTV, VoD, etc. to customers, such as customer 102, via a 
link 124. The network 104 is coupled to the Internet 106 via 
a link 126 and provides a data connection between the 
Internet 106 and the customer location 102. The customer 
location typically includes various customer premises equip 
ment (CPE) designed to access a variety of services from the 
network 104. As shown in FIG. 1, an exemplary CPE may 
include an Internet Protocol Phone (IP Phone) 108 for 
transmitting and receiving voice content over the network 
104 using, for instance, Voice over Internet Protocol (VoIP), 
a television set 110 for receiving and displaying a video 
content signal obtained from a the network, and a computer 
112 for data transmission and reception, such as is com 
monly associated with an Internet connection, Such as a 
Digital Subscriber Line (DSL) connection. The customer 
location 102 includes a Gateway 114 for providing a central 
customer interface with the network 104. A modem or a 
customer-side router are typical examples of Gateway 
devices. 

0019. The packet-switched network 104 may be a DSL 
network and may include one or more servers for providing 
one or more services to the customer gateway. One or more 
servers, such as a VoIP server 118, may provide a voice 
content to the IP Phone 108. One or more video servers, such 
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as a video server 120, may provide a video content to the 
television 110. FIG. 1 shows an exemplary connection 126 
to an outside network (i.e., Internet 106) that may enable the 
data content to be provided to the customer location. The 
network 104 further includes one or more switches 122 
(122a-122e) that direct packets of data through the network 
104 to their destination, for instance, from the video server 
120 to the Gateway 114. The switches 112 may establish 
multiple paths for transmitting a signal between two points 
of the network. In one aspect of the disclosure, a switch 122 
may also be a router, Such as a core router of a network. The 
switches 122a-122e are shown connected to each other and 
the various network servers via links (also referred to as the 
transport links) 128a-128g, which may be physical links 
Such as copper wires, fiber optic cables, etc. 
0020. In one instance, a switch 122 may be a Digital 
Subscriber Line Access Multiplexer (DSLAM). A DSLAM 
is a device used to provide DSL connections to multiple 
customer locations and to link multiple customer DSL 
connections into a single high-speed network, such as the 
network 104. The DSLAM generally aggregates signals 
from the multiple customers and separates these signals 
according to the signal type. For example, the DSLAM may 
separate voice signals and data signals, onto their appropri 
ate networks, such as a voice network and a data network, 
respectively. For a DSL connection, the switch 122a directly 
connected to Gateway 114 is often a DSLAM. Connection 
or link 124 may be a DSL connection, such as an existing 
phone line. 
0021. The network 104 further includes a Quality of 
Service (QoS) server 116 which regulates and manages the 
traffic traversing the network 104. The QoS server 116 may 
regulate traffic by providing a requested service to a cus 
tomer when the network resources or elements have the 
capacity to provide the requested service at a desired or 
selected quality of service level. The various elements of the 
network (i.e., the video server 120, VoIP server 118, physical 
links 128a-128g, switches 122a-122e, etc.) may be charac 
terized by one or more metrics that quantitatively specify the 
operational nature of the network element. As an example, 
a router may have a specified maximum bandwidth. The 
amount of available bandwidth through the router at any 
time depends on the specified maximum bandwidth of the 
router as well as the amount of bandwidth taken up by 
services currently using that router. As another example, a 
copper wire and a fiber optic cable may have different 
associated bandwidths and different packet loss ratios. 
0022. Each service (i.e., data, voice, video) may have an 
associated QoS profile or service characterized by one or 
more performance parameters. The performance parameters 
indicate requirements of a network element to deliver the 
service to industry standards of an acceptable quality. As an 
example, a video service, which generally has a lot of 
content, requires a network connection with a high band 
width and that may support a steady bit rate. As another 
example, a Voice service does not carry as much content as 
a video service, but requires that the content be transmitted 
without substantial delay at the switches, etc. Thus, a 
network may transmit a voice service if it has a low amount 
of available bandwidth as long as it transmits the signal 
without Substantial delay. In yet another example, Internet 
data (e.g., web pages, etc.) may operate effectively even in 
a network with low bandwidth and with considerable delay. 
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0023. Some exemplary network metrics include band 
width, Mean Packet Transfer Delay (delay), Packet Trans 
port Delay Variance (delay jitter), Packet Loss Ratio, and 
Packet Error Ratio. Bandwidth refers to the width of a 
communication channel and may be quantified as a number 
of bits passing a point per unit of time (i.e., Megabits per 
second (Mbps)). Mean Packet Transfer Delay generally 
describes an average delay for a packet traveling between 
two reference points, such as two endpoints of a network or 
two points within a network. Packet Transport Delay Vari 
ance generally quantifies variations in delay times. Gener 
ally, a bounded value of the Packet Transport Delay Variance 
is required for streaming applications (i.e., voice, video) in 
order to provide a Smooth presentation of the stream. Exces 
sive variations in the delay may result in buffer overflows 
and/or underflows, thereby resulting in either retransmission 
of a packet or negatively affecting the video or voice service. 
The Packet Loss Ratio generally describes the ratio of the 
number of lost packets to the total number of transmitted 
packets. The Packet Error Ratio generally describes the ratio 
of the number of transmitted packets experiencing an error 
to the total number of packets transmitted. Excessive packet 
error or packet loss may result in significant packet retrans 
mission and negatively affect Voice or video streams. Diag 
nostic tests are available to determine values of these 
metrics. 

0024 FIG. 2 illustrates an aspect of the network 104 of 
the present disclosure in which a request from a customer 
gateway 114 is routed to the QoS server 116. As shown in 
FIG. 2, the request to the network 104 may originate from 
a customer computer 112 for an access to the Internet 106. 
The request is routed to the QoS server 116 by the network 
elements 122a and 122d via the links 128a and 130 respec 
tively as shown by the line 202. The request may be 
considered as received or detected by the server 116 and the 
network 104 awaits an action from the QoS server 116 
before taking any further action. The connection to the QoS 
server may be handled by a server in the network 104 or as 
a proxy through the Gateway. The request may take one or 
more forms. In one form, the request may describe the type 
of service being requested (e.g., Internet access, a video 
connection, a VoIP connection). In another form, the request 
may describe one or more parameters (e.g., continuous 
bandwidth, burst sizes, packet loss ratio, delay, delay jitter, 
etc.) of the QoS profile of the requested service. 

0025. Upon receiving the request, the QoS Server 106 
determines whether the network 104 has the availability to 
provide the requested service at a selected QoS level. The 
QoS server may determine the current overall load on the 
network 104. If the load is below a threshold, the QoS server 
enables the network 104 to provide the requested service. 
The QoS server may correlate parameters of the QoS profile 
of the requested service with values of the network metrics. 
If the results of the correlation indicate that the network is 
able to support the service at a selected or pre-determined 
level of service quality, then the QoS server releases the 
request to the network so the appropriate network elements 
may provide the requested service. The QoS server also may 
deny the service if one or more of the network metrics is 
outside a norm or threshold. Thus, the QoS server in one 
aspect intercepts the customer request and releases the 
requests if the network 104 is capable of providing the 
requested services at the selected levels for those services. 
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0026. The values of network metrics may be obtained at 
the time the request is received from a customer or may be 
maintained in a database accessible to the QoS server. The 
database may be periodically or continuously updated. One 
or more algorithms may be also be used by the QoS server 
to estimate the values of certain network metrics and provide 
the access if Such estimates indicate that the network is 
capable to provide the service at a desired level of service. 
In one aspect, once a service request is received from the 
customer, the QoS server queries the network elements to 
return a real-time value of network metrics. Real-time values 
may be obtained by diagnostic testing (e.g., for testing 
copper wires, etc.) or by requesting a value from a database 
storing updated values at the appropriate network element, 
such as a database situated at a DSLAM or a database 
situated at a server. In another aspect of the disclosure, the 
QoS server continuously tracks the values of the metric of 
the network elements in a database at the QoS server and 
records any changes that occur in the value of the metric. 
When a service request is received, the QoS server may 
check parameters of the requested service against values of 
the metrics stored in the metric database of the QoS server. 
In one aspect, a change in the value of a network metric 
occurs whenever the QoS server performs an action, such as 
providing a service or ending a present service signal. Upon 
granting access, the QoS server updates the value of the 
metric at the QoS server to account for the effect of a 
provided service. When the service is terminated, the QoS 
server also updates the value of the metric to reflect the 
change. 

0027 FIG. 3 illustrates an exemplary connection that 
may be established upon providing access to the customer 
from the QoS server 116. Once the QoS server grants access, 
it reroutes the customer to the appropriate server and may 
also notify the customer that the access has been granted. 
For example, if the request is for an access to the Internet 
106, then once the access is granted by the QoS server 116, 
the network will establish the internet connection between 
the customer gateway 114 via the routers 122a, 122b and 
122c over the links 128b. 128c and 126 as shown by the line 
302. Similarly, if the request is made by the IPTV telephone, 
the network 104 will establish the voice connection between 
the VoIP server 118 and the customer gateway 114 via the 
routers 122a, 122d and 122e over the links 128a, 128e and 
128f as shown by line 304. In the same manner, the network 
may establish an IPTV or VoD connection via the routers 
122a, 122d and 122e over the links 128a, 128e and 128g. 
0028 Notification to the customer may take the form of 
a web page for a data connection or a dial tone for an IP 
Phone connection. If the QoS Server determines that the 
resources are not available to provide the requested service, 
the QoS Server may return an appropriate message to the 
customer to indicate that access is denied. For example, a 
request for VoIP service may return a busy signal, and a 
request for a data service may return an HTML page stating 
that the network resources are unavailable, etc. 
0029 FIG. 4 illustrates a block diagram of an exemplary 
QoS server 400 that may be utilized in the system of the 
present disclosure. The exemplary QoS server includes a 
metrics database 404 for storing values of metrics from 
various network elements (i.e., servers, links, Switches), a 
processor 402 for performing calculations, and a database 
406 of software and network diagnostic tests that may be 
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implemented using the processor. The metrics database 
stores values of various metrics, such as bandwidth, router 
Switching capacity, router queue depth, packet loss ratio, 
packet error ratio, etc., of one or more elements of the 
network 408. These values may be updated periodically to 
reflect a current state of the network. Values may be updated 
by using diagnostic tools to obtain the metric values or by 
requesting values from a database of an appropriate network 
element (e.g., router database, server database). 
0030. One or more software programs may provide diag 
nostic procedures for testing a network element. Such as 
testing a bandwidth of a network link, for example. Another 
set of programs may request data stored at a network 
element, such as a server or a network Switch. Another set 
of software programs may correlate values of network 
metrics with parameters of the QoS profile of the requested 
service to determine whether the value of the network metric 
meets a pre-determined threshold level. 
0031. In one instance, the QoS server may update the 
values stored in the metric database when it provides access 
to a service (or when a service link is terminated) by adding 
(or Subtracting) the pre-determined values of the requested 
service. In yet another use, the metric database may store 
historical values of the metrics of the private network. The 
QoS server further includes a set of software programs 
which may be used by a network engineer to determine how 
to grow the network. 
0032 FIG. 5 illustrates a flowchart 500 describing an 
aspect of the disclosure in which the QoS Server responds to 
a service request from a customer. In Box 502, the QoS 
server receives a service request from a CPE device, such as 
a computer, IP Phone, IPTV device, etc. In Box 504, the QoS 
server obtains the value of the metrics of one or more 
network elements (i.e., Switches, links, servers, etc.) of the 
private packet-switched network. In Box 506, the QoS 
server correlates the one or more parameters of the QoS 
profile of the requested service to at least one metric of the 
network. In Box 508, if the value of the pre-defined metric 
meets a threshold level of the requested service, then access 
to the requested service is granted. 

0033. In Box 510 in which the service is provided, the 
QoS server delivers an appropriate confirmation signal to the 
customer, Such as a web page when data service is requested, 
or a dial tone to an IP Phone when a voice connection is 
requested, etc. Additionally, the QoS server redirects the 
service to the appropriate destination (i.e., video server, VoIP 
server, Internet connection, etc.) and assigns a priority bit to 
the service. If the QoS server does not grant access to the 
service (Box 512), the QoS server may deliver a message 
indicating that access is blocked. For example, if the 
requested service is a data connection, the QoS server may 
return a suitable web page with text indicating that access 
has been blocked. If the requested service is a VoIP con 
nection, the QoS server may return a fast dial tone to indicate 
an inability to connect, etc. 
0034. In another aspect of the disclosure, the QoS server 
may correlate network metrics from a front-end, middle, or 
back-end of the network. For the exemplary purposes of the 
disclosure, the front-end may refer to the network elements 
providing a connection to the customer, Such as the DSLAM 
and the DSL connection; the back-end may refer to the 
content servers, such as the video servers and Voice servers; 
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and the middle may refer to the internal switches and 
connecting links. As an example, the QoS server may check 
the front-end first before proceeding to a test of middle and 
back-end network elements. In this example, the QoS server 
may decide to deny access based on the DSL connection not 
having enough bandwidth. Alternatively, the QoS server 
may check back-end elements first and, for instance, deny 
access based on too many people trying to access a single 
video server. 

0035. By implementing the aspects of the disclosure, 
QoS guarantees and Service Level Agreements (SLAs) may 
be made for each individual service, and not necessarily for 
an entire port or connection. Each individual service may be 
handled individually. This enables control of how the ser 
vices are loaded on the network resources and enables the 
network to efficiently provide these services. The methods 
described in the disclosure can prevent overloading of the 
network and enables different services to be transmitted at 
their selected or desired quality levels. 

0036) Additionally, the disclosure enables demand on the 
network to be measured by the number of service requests. 
This makes it easier to gauge the load on each of the network 
resources: link capacity, Switch and router load, server load, 
etc. The network may thereby report how many services of 
each type were accepted, how many were blocked, and the 
limiting resource that caused each service to be blocked. 
This enables a network engineer to grow the network 
resources efficiently based on service demands. 
0037 FIG. 6 is a diagrammatic representation of a 
machine in the form of a computer system 600 within which 
a set of instructions, when executed, may cause the machine 
to perform any one or more of the methodologies discussed 
herein. In some embodiments, the machine operates as a 
standalone device. In some embodiments, the machine may 
be connected (e.g., using a network) to other machines. In a 
networked deployment, the machine may operate in the 
capacity of a server or a client user machine in server-client 
user network environment, or as a peer machine in a 
peer-to-peer (or distributed) network environment. The 
machine may comprise a server computer, a client user 
computer, a personal computer (PC), a tablet PC, a set-top 
box (STB), a Personal Digital Assistant (PDA), a cellular 
telephone, a mobile device, a palmtop computer, a laptop 
computer, a desktop computer, a personal digital assistant, a 
communications device, a wireless telephone, a land-line 
telephone, a control system, a camera, a scanner, a facsimile 
machine, a printer, a pager, a personal trusted device, a web 
appliance, a network router, Switch or bridge, or any 
machine capable of executing a set of instructions (sequen 
tial or otherwise) that specify actions to be taken by that 
machine. It will be understood that a device of the present 
invention includes broadly any electronic device that pro 
vides voice, video or data communication. Further, while a 
single machine is illustrated, the term “machine' shall also 
be taken to include any collection of machines that indi 
vidually or jointly execute a set (or multiple sets) of instruc 
tions to perform any one or more of the methodologies 
discussed herein. 

0038. The computer system 600 may include a processor 
602 (e.g., a central processing unit (CPU), a graphics 
processing unit (GPU), or both), a main memory 604 and a 
static memory 606, which communicate with each other via 
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a bus 608. The computer system 600 may further include a 
video display unit 610 (e.g., a liquid crystal display (LCD), 
a flat panel, a solid State display, or a cathode ray tube 
(CRT)). The computer system 600 may include an input 
device 612 (e.g., a keyboard), a cursor control device 614 
(e.g., a mouse), a disk drive unit 616, a signal generation 
device 618 (e.g., a speaker or remote control) and a network 
interface device 620. 

0.039 The disk drive unit 616 may include a machine 
readable medium 622 on which is stored one or more sets of 
instructions (e.g., Software 624) embodying any one or more 
of the methodologies or functions described herein, includ 
ing those methods illustrated in herein above. The instruc 
tions 624 may also reside, completely or at least partially, 
within the main memory 604, the static memory 606, and/or 
within the processor 602 during execution thereof by the 
computer system 600. The main memory 604 and the 
processor 602 also may constitute machine-readable media. 
Dedicated hardware implementations including, but not 
limited to, application specific integrated circuits, program 
mable logic arrays and other hardware devices may likewise 
be constructed to implement the methods described herein. 
Applications that may include the apparatus and systems of 
various embodiments broadly include a variety of electronic 
and computer systems. Some embodiments implement func 
tions in two or more specific interconnected hardware mod 
ules or devices with related control and data signals com 
municated between and through the modules, or as portions 
of an application-specific integrated circuit. Thus, the 
example system is applicable to Software, firmware, and 
hardware implementations. 

0040. In accordance with various embodiments of the 
present invention, the methods described herein are intended 
for operation as Software programs running on a computer 
processor. Furthermore, Software implementations may 
include, but not limited to, distributed processing or com 
ponent/object distributed processing, parallel processing, or 
virtual machine processing may also be constructed to 
implement the methods described herein. 

0041. The present disclosure contemplates a machine 
readable medium containing instructions 624, or that which 
receives and executes instructions 624 from a propagated 
signal so that a device connected to a network environment 
626 may send or receive voice, video or data, and to 
communicate over the network 626 using the instructions 
624. The instructions 624 may further be transmitted or 
received over a network 626 via the network interface 
device 620. 

0042. While the machine-readable medium 622 is shown 
in an example embodiment to be a single medium, the term 
“machine-readable medium’ should be taken to include a 
single medium or multiple media (e.g., a centralized or 
distributed database, and/or associated caches and servers) 
that store the one or more sets of instructions. The term 
“machine-readable medium’ shall also be taken to include 
any medium that is capable of storing, encoding or carrying 
a set of instructions for execution by the machine and that 
cause the machine to perform any one or more of the 
methodologies of the present invention. The term “machine 
readable medium’ shall accordingly be taken to include, but 
not be limited to: Solid-state memories such as a memory 
card or other package that houses one or more read-only 
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(non-volatile) memories, random access memories, or other 
re-writable (volatile) memories; magneto-optical or optical 
medium Such as a disk or tape; and carrier wave signals such 
as a signal embodying computer instructions in a transmis 
sion medium; and/or a digital file attachment to e-mail or 
other self-contained informationarchive or set of archives is 
considered a distribution medium equivalent to a tangible 
storage medium. Accordingly, the invention is considered to 
include any one or more of a machine-readable medium or 
a distribution medium, as listed herein and including art 
recognized equivalents and Successor media, in which the 
Software implementations herein are stored. 
0043 Although the present specification describes com 
ponents and functions implemented in the embodiments 
with reference to particular standards and protocols, the 
disclosure is not limited to Such standards and protocols. 
Each of the standards for Internet and other packet switched 
network transmission (e.g., TCP/IP, UDP/IP, HTML, HTTP) 
represent examples of the state of the art. Such standards are 
periodically superseded by faster or more efficient equiva 
lents having essentially the same functions. Accordingly, 
replacement standards and protocols having the same func 
tions are considered equivalents. 

0044) The illustrations of embodiments described herein 
are intended to provide a general understanding of the 
structure of various embodiments, and they are not intended 
to serve as a complete description of all the elements and 
features of apparatus and systems that might make use of the 
structures described herein. Many other embodiments will 
be apparent to those of skill in the art upon reviewing the 
above description. Other embodiments may be utilized and 
derived therefrom, such that structural and logical substitu 
tions and changes may be made without departing from the 
Scope of this disclosure. Figures are merely representational 
and may not be drawn to scale. Certain proportions thereof 
may be exaggerated, while others may be minimized. 
Accordingly, the specification and drawings are to be 
regarded in an illustrative rather than a restrictive sense. 

0045. Such embodiments of the inventive subject matter 
may be referred to herein, individually and/or collectively, 
by the term “invention' merely for convenience and without 
intending to Voluntarily limit the scope of this application to 
any single invention or inventive concept if more than one 
is in fact disclosed. Thus, although specific embodiments 
have been illustrated and described herein, it should be 
appreciated that any arrangement calculated to achieve the 
same purpose may be substituted for the specific embodi 
ments shown. This disclosure is intended to cover any and 
all adaptations or variations of various embodiments. Com 
binations of the above embodiments, and other embodi 
ments not specifically described herein, will be apparent to 
those of skill in the art upon reviewing the above descrip 
tion. 

0046) The Abstract of the Disclosure is provided to 
comply with 37 C.F.R. S1.72(b), requiring an abstract that 
will allow the reader to quickly ascertain the nature of the 
technical disclosure. It is submitted with the understanding 
that it will not be used to interpret or limit the scope or 
meaning of the claims. In addition, in the foregoing Detailed 
Description, it may be seen that various features are grouped 
together in a single embodiment for the purpose of stream 
lining the disclosure. This method of disclosure is not to be 
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interpreted as reflecting an intention that the claimed 
embodiments require more features than are expressly 
recited in each claim. Rather, as the following claims reflect, 
inventive subject matter lies in less than all features of a 
single disclosed embodiment. Thus the following claims are 
hereby incorporated into the Detailed Description, with each 
claim standing on its own as a separate embodiment. 
What is claimed is: 

1. A computer readable medium, accessible to a server, 
comprising: 

a computer program embedded within the computer read 
able medium, the computer program, comprising: 

a set of instructions to receive a request from a customer 
equipment for a service over a packet-switched net 
work; 

a set of instructions that determines availability of the 
network to provide the service at a selected quality of 
service level; and 

a set of instructions that enables the network to provide 
the service if the network is available to provide the 
service at the selected quality of service level. 

2. The computer readable medium of claim 1, wherein the 
computer program further comprises: 

a set of instructions for determining a load on network 
elements associated with the provision of the service. 

3. The computer readable medium of claim 1, wherein the 
computer program further comprises a set of instructions 
that determines if providing the service would degrade the 
Quality of Service level for other customers below a thresh 
old. 

4. The computer readable medium of claim 3, wherein the 
computer program further comprises a set of instructions 
that determines a metric relating to a network element. 

5. The computer readable medium of claim 4, wherein the 
computer program further comprises a set of instructions 
that enables the network to provide the service if the metric 
meets a selected criteria. 

6. The computer readable medium of claim 1, wherein the 
computer program further comprises a set of instructions 
that correlates the requested service to available network 
resources to determine the availability of the network to 
provide the service at the selected quality of service level. 

7. The computer readable medium of claim 4, wherein the 
computer program further comprises instructions to retrieve 
the metric from a database or query the network to obtain the 
metric in real-time. 

8. A method of providing a service in a packet-switched 
network, comprising: 

receiving a request for a service from a customer device; 
determining availability of the network to provide the 

requested service at a selected quality of service level; 
and 

enabling the network to provide the service if the network 
is available to provide the service at the selected quality 
of service level. 

9. The method of claim 8, wherein determining the 
availability comprises determining a current load on net 
work elements providing the service. 
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10. The method of claim 8, wherein determining the 
availability comprises determining a metric of a network 
element. 

11. The method of claim 10, wherein the metric is selected 
from group consisting of bandwidth, mean packet transfer 
delay, jitter, packet loss ratio, packet error, a capacity of a 
network element, load on a network element, and an elec 
trical property of a transport link. 

12. The method of claim 11, further comprising enabling 
the network if the determined metric meets a selected 
criterion. 

13. The method of claim 8, wherein the selected quality 
of service level is different for a voice service and a data 
service. 

14. The method of claim 8, further comprising determin 
ing a utilization level of a network element and enabling the 
network if the utilization level is below a threshold. 

15. The method of claim 10, wherein determining the 
metric is done by one of (i) determining a real-time value of 
the metric, and (ii) estimating a value of the metric based on 
stored data. 

16. A packet-switched network, comprising: 

a plurality of network elements, including at least a first 
server that transmits data for a service over at least one 
transport link: 

a second server that controls; 

a database accessible to the second server for storing 
values of metrics relating to the plurality of network 
elements; 

a computer program accessible to the second server, 
the computer program comprising: 

a set of instructions to receive a request for service from 
a customer device; 

a set of instructions to determine a metric relating to the 
network elements; and 

a set of instructions to enable the network elements to 
provide the requested service if the metric meets a 
selected criterion. 

17. The network of claim 16, wherein the computer 
program further comprises: 

a set of instructions that sends a signal message to the 
customer device if the metric does not meet the selected 
criteria. 

18. The network of claim 16, wherein the computer 
program further comprises a set of instructions that obtains 
the metric as one of (i) in real-time; and (ii) by sending a 
query to a network element upon receipt of the request for 
service from the customer device. 

19. The network of claim 16 further comprising a switch 
that sends the request for service to the second server. 

20. The network of claim 16, wherein the computer 
program further comprises a set of instructions that selects 
a quality of service level that is different for a voice service 
and a data service. 


